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(54) aw 1 gtsiw ai^» g» oie oi§g *aee&8*i 



s sia^i aj-Ah a im 3*1 ^ su-a ^s^g, 21)3 nm a i/4iD5s* 3*»w 2*2 
a, sirs kpis^h was s-sss mm asirs a-^s h»ai7|7i £i^n ^i-^ej idsboi hi 

or g£ 

[11921 SS] 

B.W S 99 W Al^gj a OK OlStr *Aftc»SWI 
[£321 «3] 

hies a irssi aiaioioi ca-s behi s*i2j ^ii^m ^ai- is- g-«2i jh^e. 

^I2£~ gtSS g-xl ziE(f low chart). 

J1I3ES qOlfil £§M #Ai*| flSt!" ElE, 
* E3°J ^a^SOil CHS" ^2^J £S 

2 : niaz 

5 : H2SS* HM 
7 : SIT #EH eft . 
9 : 811010 



3a 



sirs M9i 

1/4IDSS 

100 : si 39 SW Al^gj 

[H32| £S] 

[B 1T32| MQta SB 71*] 

g was B!-af a ss im ai±k» as oidixi mi ai±bm at* 22s, 7P^^ ( (ic 
e~ Lsish ir=) d^ai §■«, (2m as- ^ai- : ccoai- as oioiai 3*1 (*is sam a- 

S) □ ±13101 SWIS- ITS 3*1 XII 3 Oil 0ICHA1 DMC* «EH2| OIDIXK tt«tttSOI Ah§i £ 

xis Mgs^ ^ bcir s«a- £^£ioi aa. 

ic lsis* gg Ksa s«y 2^e^ BJmn ?±2.u\, sj-esi ai oiraon ch*j dw 

( I i new idth)0| 0.5 DIHg Oim£i 0101 AIM SSV 4^.^^ S^ftiaCI-. 
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oH& h E^ SSOfl ArgEliz- S2J EFSS BPKKSJH 4^ Sia IKIU, ItfSS WWfe 2 

ygoi h&b ^ mi sms= 2§? Tim at si* a§£5 ^eih oidiai 

7lsS 2^ 71S2J UHSOil 2|Wfe S SS "iW Al^gJOl »a 

a?i bj-af si mi sirs mra, i/4Hhss, 23 ?m§ saiam, oiss ssi i3£s 
^ei #71 ^aichs was a. 

sirs nr^n i/4s^enh isai?is ir^oi 52^25 a±sa nam, oidiai *jei§ 32 s 
its oi Dixie »asis gais #21 (At^) nn@2j uhv(^/ /isatow ca-Eh sir « sis 0.5 

□ r 3B 0lor2| »£ DWSfQIQIXIB SSSfeOI Sta 

0111 SOI, £I£T SOI 0h±3(£ S SZM«e)fiF«Hl 0-52| PH^N.A : numerical aperture) a ^ 
DJS 248nm2J ^Ah SW 3SS ArgSfOI «£■ 4 21= 0.2Q|3^2j OIOIAI CHSiz: OIDIXI SIEIOI A« 

a ay 21 sir s^oi #?\ aiis sra is on a«4.w 4**iswiei cn^oi co-a- *f 20* e« eir « 

»a 

s rcsi =*is gxmm hs^o^ o (y 7Hg sj 01 01 xi *jg gsj- ai±^s 33*1 

zr 201 0. 

s irasj ee qs gauss siir^^ *hs»pi to phsps s.w a aa «w ai^b 

S qSttc 20ia 

g a-g°i cue oidiai as iw ai^s sirs \sttn i/otss a 2^ biaf tiss sirem a 

2ffl, OIMS BMS2£i?E| &?\ mMVUS. HHxIUQ. 

^s chAi \/m^B a sirs s^tis atSoKS, omwa ^oii oidixim s^tio. sir 

hi ^?|g^Ei L^a m^r si g-oj ai- eh SITS ^T|2h OIDIAI 13 MO I Oil 

S SSOII COS «W a 1W Al^gj^ SITS g^L I/4EI-S-S a 2^ T1## StfSrH OIMS 
SXil ISH^EI £?\ ^AiCHS UHaISQ. 1«I3(HA| U£ STS SITS g^TI a \/AWSBm 7\n 
*!m\Q\ ^ TiMCHi ffiAFSJQ. 3 ^> ^A^l SS-"DAI 1/4ii>S-» a SITS SV^IB ?\n 
moi, OIQIAI3 ^OU OIDIXII SStHIh. Sl^S M^IS^Ei US a^ h ^th 4^01 

sirs cnr7isi- oiora is Ahoioii a sea 

B ^Oil EChE ^Aj- bclT §7:1^ ir.iri ^ffi^Oij Or^3 ^AW^PI ¥Af 5 

tJtich ^ai- imi §^i^ sirs i/4Ki-s-e a 2^ btai- 7isg stmra oims d^h^^ei 

^1 RAICHS HHXIEI01 SXK D^3^Ei Lh^ ITS SITS ^^121- l/4E|§5® 2tSmi2, ^ 
£W 01! 2j$B S!-AISP-. ITS 1/4KhS&2F SITS "ttW^H StSol-H, D.m, ?\B2.^ 

%mo\ ut±H2\ am o\u\xm ?\& m\ a^aci-. sirs ^^i^^ei sira ir^ sirae s^i-ai 

917\ flW^BOl SITS »«7|2hOIDWaa AH3IM nssQ. 

S ^S(H1 [[fE H!Af a im AliH £ES hi IT SS^ (IC LSI 21- ^) S*|, 
(2!5r ItT ±X\ CCD2I- SS) 0I0IAI 5j2 S^!2|- ^) P^MEilOl §t:I 21- ^ OF^ 

7x-iisi^s=, s ^S2j &h mi m\= mm m±m Msmzm wms.\n sxm&m&ftmik itr 

SKM ^Ah im AI^S^SAI Ah§^ Ufl, 0.5 DIHg 0|o^ >^^s ^ Dl Ail S"X| 5H@2J 0IDIAI1 S 

s »^oj s*i gi 7|E|- Mgi f g^Ej s^9K3l B ITS 2] U|&^« ^AICHI 

Oil CHtT Ch^SJ 7HAI LH§1 3£j5r3 9«»lfl 20IQF. 

^A|0fl2r SS] 

Xi\ E£ &ESI §"X|2j fllil -e S3 2| .^AlOtlOil [Cj-E ¥AF bilT UEr^CK 

ai £oi siCHAi tri ^2 is esa s-asi ni^# aoi-m swi son as uhsm sacretici 
e)g LiayiD. &a is s-a ^eiioixkseaieixi ^oh ^af a aa 'sw s^i 10021 -aa a 2- 
oil waaoi aa 121 as uh@s ase!--»EC«»)a ^ ^2 s^keaieixi sre)s^Ei nh 

hiss 4 aa. o* r 4= a soi*^ a airs s-~ s-a 1 

is ir^ axchi i.tstr '^^(Tt^)Bs oi^chai^ itsir^s ss-ai^ ^s.^i moi its sir 

S SW^I 3#0il ^ArAiaQK SITS 3^0il B'ABIfe -BOSS SITS M^ll #H^rH> 3^ 1/410-5 

mm mmm mmw saas ai2ss^ amss soizkif. 

sirs »«7i 3# bjU«ioi a«i ai 5^01 #Sofe a««rs sir Htar7i 321 gus 3acni ch^h s 
^h?ii sirs ircp-sirjoidr. sirs mwti 3^011 saswiAi 3a0ii choh ^2.3. s 

ITS !T(S-Sir)S £9 Oil EAI£! Um HQ\ 13 3a0il 2J$|.S!Stf£S BJ-ArSCr. 

££ET, l/4EfS"S-S E92| £i^^S^Ei MOi^^ P-S1TS 1T# SSIT^S ^EhAI^IH ££tT £92J 2 

g^2S¥Ei iDi^^ as'^rs s-sir^j ir^s ^t r Ai?i£s hhxisq. ^12^^ zi^s sirs £i^i 

3HI- I/4SF&S 4M Sliefe B«9B ^tTlT^S HShAI^ 'TIS 6^KHI ^AFAI^I^ 5?^S tTQ. 2 
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^ Tim 6g sr« m am sis ch^sj immzw erAra» »sa ^ ?\m vo»t 

fflAI- S 4§ofG| 35 H&5N £1131 Sy<D. SS ng52K1/4EhS"5 4M 71*1 StS^Itt SIT 

a ssr7i 3chi ^Aracj. wm-sssi 71^ tin soil 2^ Tie eoti sj^h blw -a ^asioi s&a 

3dHHI DAI #go^ »S .«WH 3aCHI CHoH S^BBS SOIQ. 3 fflSA^fe £3011 EAItt 

ura- iroi sira wpi 3sj ss-3 3m stn orai ates bafsd. 

#eh a» 7 a g?(B)2i safe asa* nws mmm mpi mm hhxieich si 

D. Ett, aSS* 3»80raM = »E« Ail£3F7l fltt 4IEI5 SJIOIffl 97F ^Oj^ Si£D|, #71 

*jei= noisis 3 k»n 53oi BAt si as iw i ooeu op nam- Bixms* 7^ x-v ^eii 
oiakeaieiai asjoii 2|« 3SSD. 

S£T #EH Sff- 4=3" 7£ S1T7I 324 SITS 3a0j| sjSH BfAI-S §•! Ail3S5£ 358N ^AfEl^ 21 

ES-£S B»AI3I?= 7I^M *JD, a3882 318£ SST #ffl B!» ^3" 72| 1/4IT|-§H?2:S*E1 D2. 
= SBim S£= 7ls§ oKS, S3 I2| 33 fi||S2j ~±a 0IDIAI 7h 8101 m 9#0II ««SD. 

e 11901 co-e ^aio»2| e M ^ §«b s^a nr?i 3# AF»*rash #71 s»= gesm sera 

OiaWB SSohEH HH»SD. 3 B3h OlAil HH£!2] 0101 AIM 3S3PI SISKfl, 3^AI 8*28333 IT 

«v ^e si=. nsoraswfe sa.as eitr ais ng-ztsi *i#E2i msiigoi s» 
-d. dai ssra, g ffl-smi a« tfAioisi. ^Ah is- &*is afsei& ^ 121 01 Annus 2j 

*EH(»«)& ?B*M SS*!- o!l#EM SS« MS*! 5D. 

s ttsot roe gmm ¥af b:» §wkw aoiAi^sa \m x\xm?\ z\$t ^aows ^s^^ 

HHXIEI3, fflAF 71#^ AX7h 45° 3S ^I^CHXIE^ g-Ai -^EDOI^Ifih aXl 3M2A|O|0]| 

JJSSO. 01 3^, SSI B7|^ i|£g S 4= SICK 

b ^(Hi tae ^aioiisi i=m kir siioim 9^ -*oi si= x-v ^ejioixpi- ^1^^ 9mm 32] 

mi 53 ^-Oil tIS uHSg ^^^1 ^lohCW g^Ofe ^CHI CCEh -^-^^(step-and- 

nepeat) bilTM ^tS§l-E« HHxI^Q. E OB ^£S^ ^71 9-110 1 It] SJ\- ^01 2i£ X-Y^EilO| 

XI 71- B?l|3jo g ^Af£l3A1 §S|0|^ E^hS-^AKstep-and -acan) tlM ^tS^hE^ HHxISCh. 

S a^Dil CCfE ^A|01|2| ^Ah b:^ §-fl^ ISh Oh^BSh It^KX A^l 4^E 24 

Ch 01 S^, □ SfS 0IDI1 4= 2Ulh 01 □ £i*2] uH§!^ 01 01 All 

^^m h ^ SiCK Etl, 53 §^1^1 ^^(EAItlAI ^ 101 ^ AXOil SAhS at»=S CU-Eh 

dl^JAlE^ SAI- SXIS a«g ^ 2iOi E^ 0| S^DflE, □ ^ HH SOI OIDI 

A|5f^ 4= SID. 

S ITS Oil [[m SAKNISJ e AJ . §t:|^, D1IM 101, KrF 21! A| 01 .HOW (US- X 248nm), E^ *H2T 
4^ l^(a-Ahfl : III-S-A, 250nm)S : "&S(«»)s AISS" 4 2iQ. 

B g-SOil CD-M, E ChS ^ At Oil CH! HtMAI, Um iTS -*A|- k» ' SWI& AXCHI CH^H tlS^ 

4= 1/2Eh&E^M ^^£|CH SIT ^EH ^th^E^ 7M StittQ. #71 S£ h 4^H 4^ BO I AF 
^£1^ Af-^EI^ S-Aj 12] D|A1| nHi|£i HH4WI COEI- EBm S^7| 3^^Ei Lh^~ ^^"3 

1 atFAIS 4: 2iQ. Omn SIN, ^7&i oH^E(^SK^)7h 21= oli^E)! 3fe SH-SS 0MAI7I 

wig loi E3(Hi eais um ^oi ^ isj oi ah uh^oi «is(a«Bs .'*oi 2i^, M^. mm ^ 

S^CHL 72] ilS^S M^7I 3^S ^El U2.£ &21 a^A|?j S-EU-g ^ 

a Sfh£|E^ 4ISSQ-. 9fl 12] 01 Ail IS 01 E32] A|31h 4=^1^ 4^^! atm ^ 

S^OII^, 72] 2|3^g ^71 3^S^Ef US U*2j St(S-SI)9i ZICHS ^A|5h 

S"^ 12] DIJU iHEj-OI E3WI EAIS ^01 MIS atfUl- E32J AI30II ^fl" a% p E^QII 3&a 
HHtf(^, IHx]- HH©)! ^ 3° Oil, 1/2EI-&B-2J tl2!^ SIT a MIT7I 3£S^E1 US^ H"2J 
(S-^1^)3m S! P-Sll- E^Oil UISR 45- Z|ES ffil^a IT^S g^A|5?|E^ ^SSQ. 

B S3Q1I CCI-g E CHI ^AlOtlOfl SICHA1. SIT #EH Bfl- 4B 72] ^S(0|§ SSJ^^OI 

S7I^£S WI011 4^ 2711^^(1^7^^) i§ ^AKEO 1^^7|)M 72! 4= SID. 

dsn , aiEsi s-a i af *ai- IT©- swn 7i^ti- &Ea §■« .-a 2 a^2j ^ains ^stiD. 

X1I2E^ bHEXI ™mm W0\, IC E^ LSI), Si E^ MS MCH Sol- at "±XKCd))» ^ ^ 
ESI ^XH Xil^F7j ^Iti- ^A1M LfEKH^ 2l£(fg° m)OIQ. A1ME^I~ ^EJ-il ^Ah2] tl^M 
^ £71 BSOID. M2B7\\^ &?\ SIS MS ^7j|0i| 7|^ D^-3f a^oPI ^S0| 

asE^i^ ^aeni- ^ tit ois^i-oi mmm mzzv\ ^.ssoid. 

X1I4E^IS ^71 £Hia D^Ha SIO|iHs" : OISoKH Ara 4'-97lft(lithogrepTv)H 2]5|0j t|S7h ?J|0|iH 
oN ^^£1^ 2§S(SfeX*I)0|E|- ^E|^ 910101 S§OID. 4E^I7|- OlOiAl^ Ai)5E^|~, fl497|0| 2] 

oH 7^a m\mJt ^e^i ^sei^ . -*ssoiei- mei^ e^ioid. oi hibe^i^ sucdoi 
a a B9)2F noises %x\(&it))m $mio. "«i6ewi= asE^N ?m °mo\*i &zm ^ 

S 1H, LH72 XO gO| ^tSEI^ SA|- B7IIOID...OiafiJ 3911 71^1 aiEfll ^AF7h S«£|CH 
WIBD.(a7B7|). 

a3E^ #71 S1I01IH ^AilSWI aO!?S ^SEOID. a 11971= '9IOl"lB ISi i+tl§h7| $m # 

m SSOID. Ail 12E^|- ?J|0|ia S3 #011 13^# ^#o>7| a*KS*T(CVD)S§OID. 

Aill3B71l^ S7I Bm\ 2]$H ?J|0|tt| #0fl g=§ ^^^^71 ^ 2^ SSOID. Aill4E^I^ ?4IO|E| 
Oil 0IS1 4^51-71 OIS 4S SSOID. AIM 5331^ 9JI0IEEIN E|A|^Ei(^Ml)l 37^Pl 
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"mm m ferot-sj^ eiAiiM sis *a»Pi' m eixiiM sei ggoia. oiEm ssti bj- 

fIS fflSOl 5U0IIH SOU gfjEICH 
XISDDOT *9B Hfil- SOI- S§! H ^SOfl SiCHA), ?AJ1I gjJ2| D| AH H@2| SEH (UHt, F )2r 

™w ssei= 01 ow Aiia *s sj-ai- si iw Aiiai mg&a. 

mm. B STSS. £ M US Oil °iCHA1, ftM S Ml IW AlilOII 7I**!" *AI- S£ 

1 JHlfa S*| BW S 31 im Aliai OlgSKDI DIE1 7WI S*ll XllSSfe 

g-Sl S2|5|^M SStttlr. 

a »gs TJI^UhXI 7HAISJ- ^51 sT^SKfl 7|gEI2{KI9', 491 7ls£! ^A||*J- LHlOil tl* Elfe 2= Oh 

ud * aw. s Mas £ ths cm°\ mm §7 «*i moil 4=§oiu «s§ 

(57) 

g^tr 1 

aoaMH ^A-irwa hhtiei ma-ui igwi. .i/4iijs-?» s t»Ah 7l»S SSJSHl. gjai^^S^ 

Ah 

oidI 





if s-eh?!- aa-a oioiapi mgz\= 21 ^sss si— oidiai «g u*>- Aiia. 
m=m 2 

fllltJ-Ofl SiCHAI, 491 I2W 71101 £§| Till StJ-Sfe 21 Sfe OIDIAI WW Alii. 

awn sioi/d, 491 lasm 491 sirg s«9i akjioi was sua* niai- 491 sirs tsipia- 

#71 0I0IAI2 AKJIOI HH*I£! 311 Q 2! iS£SSe OIDIAI W Alia. 

fl|3*J0|| SUM, £91 SUB* HIS 491 gaiSSSifEl U2= SI 2S-AI?) 491 su- 

a MT7iW I ?AMI?I5 21 m^SLsL «K= OIDIAI <£4 SW Alia . 

H4WHI StCHAI, 491 S^ffl M&9I2I- 491 6MI 711 AKDIOI HHXIS SI2!!!i 311 Q £01*12. 491 
H2MZ 491 Sa-H g=9|£¥E1 U£= StSSl 1^22 SSAIS 491 71 IS tfSh 

>U oh= 21 5S°S 8fe OIDIAI S^i- Aligj^ ' 

6 

M 35*011 SiCHAI, 491 BD - 4EH SSI- 4=301 491 SITU S S 9I21 491 SI 33! 5 31 AHDIOII UHXiaCH 
21 ZV= OIDIAI «5 im Alii. 

SI1SHHI SOIAI. 491 SI" 4EH 4301 491 BH-g S^7IS¥E1 Bl SIf 3 

circularly polarized beanJ^S BSA|?|7| ?|« 1/4HIS5S 5tfol= 21 Sr= 0|0W « 

sm Alii . 

8 



g^tJ 9 

SlltJUfl SiOlAi, 2SH0I liflSOfl dliSSI ?A r E|= 21 ^S££ Sh= OIDIAI S« Alia. 

Sllf-OII SiCHAi, 914 SOI 0^371 1x19 4011 HHflS 21 sfe OIDIAI «4 Alia. 

a IV LHAI HlOtt S Olhz *h «2| OIDIAI «4 K^f Aliai OlgSIOI 7IS6HH a«(WK)ffl@i 
AFAI7I7I 91*1- ^A r iulf Sfl . 
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STtf 12 

mitt wxi xiiicnj- § ch= tt %m oioixi *<g mi Aiiai oisokji 7is#oii a«(wis)2i s*i h« 

St i?AW?|= 21 0I0I3S #xli HI25I7I 9m S* »B.. 

13 

fflWM SiCHAJ, #71 »A> 711S 2§s 7iiS ^SEIH, 3B1SIS 3iS #71 aXllS]l| #7| Sgg » 
&| AWHH I 11? #71 EUS ««?|2f #71 01 01^13 AWIOil X1ISEI2, #71 EH- 

£1 = 211 Sfe OIOIXI 1W Alia, 

g^ 14 

a mm sioui, #7i atgz use #7i ixiisss^ei li£= mm #71 eng 7im ?aw 

gtSgiog J1l2?!!i HM= #71 SITS .£S7|£¥Ei U2= g*»SS #71 fflAI 711011 f 

Ai¥yS2i SJSAI7I7I 9)9101 #71 bWuI «PI9> #71 &A| Tig AIOICHI H35J = 21 =9^ 
£ *l~ 0101X1 3g 1W Alii . 

15 

sii3»nw aoiAi, #7i sa- #eh ati #7i ssrci MPia- #71 asas aioioii mssu= 

23 §h= OIOIXI aW Alia. 

gq»h 16 

*tl13*K)1l SiCHAi, #71 1x113 2EH HHXli! *l# 301 OliHl Q 5*JSI= 21 ^S^£ »h= OIOIXI 

§s mi Alia. 

g^ 17 

sii3uoi aow. #7i 1x11301 uiissi *ah= sssss 21 §sss si= oioixi a 

g Alig . 

3?tr 18 

X-ill^i-CHl °iCHAI #71 t»AI- 71S1 £^ 7115 ^gEIH, HIS!* 31£ #71 1x11321- #71 SITS S 

SrSoTw imsIiL aV^ Si¥#7i mwt r sb7i2>.#7i oioixi3 aioiqii hsslih. #7i sir 
Ieh tin #7i ilia mpis^ei uss si asfe a^e sheis amass ^ 
Iwass T/m§&2.£ 7la= as igss sis oioixi as am Alia. 

g^ 19 

liiSfog «| A |5fn. H2§I all #71 a»H SW7|We1 U*£ StSffls #71 5JAI- 711CHI * 
Al-i S?£|g2>5 as- Al 7171 9ISIOI #71 SllgJ M^7I2I #71 ^Al 71 S AlOIOfl HISEI= 21 li£ 

ifi5 oioi ai *<3 aw Alia. 

g^t, 1 " ZD 

BTNHA SiCHAi, #71 SH- #EH B!il iB8 #71 SlfS ttW7l» #71 13?Ji US AhOIOfl 1S£I = 

as m®2.g. si=.oidixi"«« mi Aiia. 

g^ 21 

Xil 1 8^011 SiCHAi, #71 1X113 &U1I UH33S! 91 # SOI OliHg □ 5ti9h= 21 61= OIOIXI 

as K*t Alia. 

g^ 22 

BI18S1HI SiCHAi. #71 1x11301 UliMSI ?AKI5 223= 21 Sfe OIOIXI 3 

g am Aiia . 



Z3 

7|S"#0il a«(BSB)uHSl ?AF5|7I 91*1 *A| S*IM SiCHAi, #71 33 SUSS W13»S| OIOIXI 
*S aW Aliai SSIOI #71 7I5#0H i?A|EI= 21 o|= ?AI SXI . 

g^t,t- 24 

§W MSI 5>= a*(«K)31l- 7IS1 OISSKN OKJISS §«g «I2SI= SSOII SiCHAi. #71 SSg 
1*1 MSI W1«ra OIOIXI 3# aW Aliai SSKM #71 7IS#01I ^A| S 2SAI7IS 21 li2 

e 5i= ok)|3s &si°i ns. aa. 
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